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Field of the Invention 

This invention pertains, in general, to automata, 
and in particular, to ap automatic machine for vending 
individual portions of / hot food, such as sandwiches, 
potatoes, soups or the like. 


Description Of The 


Related Art 


The rapid growth of the fast food industry in this 
country has not completely satisfied a demand for 
readily-accessible, round-the-clock sources of fast, hot 
15 food, particularly in remote locations or where the 
demand or space available does not warrant a "manned 
kitchen. So-called "Automats" have not filled this void 
either because, despite their serai-automatic nature, 
they are still relatively labor-intensive. 
20 Neither has the vending machine industry completely 

satisfied the need for ready access to hot, fast food. 
One known example of kn effort to fill this gap by the 
vending industry is (the infrequently-seen vendor of 
preheated, canned products, such as soup, chili, etc. 
25 The limitations of thks machine are that the product is 
confined to canned commodities and lacks the potential 
freshness capability / of a machine purveying a freshly- 
prepared, f lash-frozefn product. 

Another example /of prior efforts are those machines 
30 which vend refrigerated sandwiches and the like, which 
products must then be manually heated or cooked by the 
patron in associate I, but independent, heating appara- 
tus, e.g., a microweve range. 

It is therefor* an object of the present invention 
35 to provide an automatic hot food vending machine capable 
of storing an inventory of individualized portions of 
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freshly-pr^^red, f lash-ref rig/rated ^frozen food, and 
for quickly heating or cooking at least one of those 
portions and vending it to/ a patron on a completely 
automatic basis. 

It is another object /of the present invention to 
provide such a machine that is relatively inexpensive to 
fabricate and assemble, yeft which achieves a high degree 
of reliability in the field. 

It is yet another abject of the present invention 
to provide such a machiiYe which is easily maintained and 
may be tended in relatively large numbers by a single 
tender . 


SUMMARY OF THE INVENTION 
15 These, and other objects and advantages of the 

present invention efre preferably accomplished by the 
provision of a combination apparatus comprising hopper 
means for holding/ an inventory of uniformly-sized, 
individual, frozen /portions of food and for maintaining 
20 that inventory in/ a frozen condition, dispenser means 
for selectively /dispensing one of the refrigerated 
portions from the inventory by gravity, and oven means 
for receiving thl portion from the dispenser means and 
for heating it by radiation with microwave energy for a 
25 predetermined lfength of time, then discharging the 
heated portion / from the apparatus by gravity. In 
further combination, changer means are provided for 
receiving, counting, authenticating and storing paper 
currency inserted into the apparatus and for refunding 
30 counterfeit ojj genuine money upon demand, and monitor 
and control mjbans for initiating the food preparation 
cycle and for/ monitoring the progress of the cycle to 
insure that the patron is ultimately served with the 
portion of hejbted or cooked food that has been paid for. 
35 In a narrower embodiment, an apparautus is provided 

which is capable of monitoring and recording machine 
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status, inching inventory and, in at^ propriate case, 
notifying a remote location, e.g., by telephone, of the 
machine's status or a malfunction. 

Skilled practitioners will derive a more complete 
understanding of the invention from a consideration of 
the following detailed description of the preferred 
embodiments, particularly if it is read in conjunction 
with the appended drawings, a brief description of which 
now follows. 

BRIEF DESCRIPTION OF /THE DRAWINGS 

Fig. 1 is a f rpnt and side perspective view of a 
vending machine in/ keeping with the subject of the 
present invention; 

Fig. 2 is a r4ar perspective view of the machine; 

Fig. 3 is a cutaway perspective view looking into 
the front and side /of the machine; 

Fig. 4 is a front perspective view of a microwave 
oven means utilized within the present invention, 
showing the door of the oven in an open position; 

Fig. 5 is artother perspective view of the oven of 
Fig. 4 with the door shut; 

Fig. 6 is a partial sectional view looking into the 
side of the machine and wherein the section VII-VII is 
taken; 

Fig. 7 is a partial sectional view into the front 
of the machine, 4s revealed by the section VII-VII taken 
in Fig. 6; 

Fig. 8 is k top view into a means for controlling 
consecutive 90 • I incremental rotations of a shaft within 
the dispenser rowans as revealed by the section VIII-VIII 
taken in Fig. 7 

Fig. 9 is I a front, perspective, partial sectional 
view of a dispenser means for the machine in which 
sections X-X an(d XI-XI are taken; 

Fig. 10 i^ a sectional view through the dispenser 
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means as reified by the sfection X-X tlHh in Fig. 9; 

Fig. 11 is another partial sectional view through 
the dispenser means as irevealed by the section XI-XI 
taken in Fig. 9; 

Fig. 12 is a partiai side section looking into the 
machine within which secjtions XIII-XIII and XIV-XIV are 
taken; 

Fig. 13 is the partial sectional view into the side 
of the oven means associated with the present invention, 
as revealed by the sectjion XIII-XIII taken in Fig. 12; 
and 

Fig. 14 is a partial sectional view looking into 
the means for control Ving the position of rotation of 
the oven means, as revealed by the section XIV-XIV taken 
in Fig. 12. 


DESCRIPTI ON OF THE PREFERRED EMBODIMENTS 

A perspective jiew of an exemplary preferred 
embodiment of a machine 1 in keeping with the present 

20 invention is illustrated generally at Figs. l and 2, 
The exterior of madhine 1 comprises a plurality of 
galvanized steel panlsls 2 which are assembled together 
at their edges by mlans of extruded or formed aluminum 
or steel channel stdck 3 by use of rivets, fasteners or 

25 the like, in a mannefr known in the art. Preferably, one 
of panels 3, e.g., tjhe front panel, is hingably attached 
to machine 1 in a dockable engagement to permit mainte- 
nance access to the internal components of machine 1 by 
a tender. 

30 Fig. 3 illustrates the major components of machine 

1 in their correct positional relationships, with the 
outline of machine 11 shown in phantom lines. 

The major components of machine 1 comprise a bin or 
hopper means 10 fir holding an inventory of uniformly- 
35 sized, individual] frozen or refrigerated portions of 
food and for maintaining the food inventory in a frozen 
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or refrige(^sd condition; dispens^ means 20 for 
selectively dispensing ine of the portions from the 
hopper means 10 by gravity, oven means 60 for receiving 
the dispensed portion, Heating the portion with micro- 
5 wave energy for a predetermined length of time, and 
discharging the heated/ portion from the machine by 
gravity; and, additionally, machine 1 includes changer 
means 100 for receiving!, counting, authenticating, and 
storing money inserted into the machine and for refund- 
10 ing counterfeit money a|nd coin upon demand, as well as 
monitor and control meaAs 110 for initiating the cooking 
or heating sequence /upon a determination that an 
appropriate amount of gtenuine money has been inserted in 
changer means 100. Support equipment located in the 
15 lower portion of machine l, preferably on an upper 
surface of a floor pariel of machine 1, include conven- 
tional refrigeration Jeans, including a compresser 122, 
refrigerant containers; 124, a condenser 125, and means 
126 for supplying a source of compressed air. 
20 In the exemplary/ preferred embodiment, illustrated, 

hopper means 10 comprises a rectangular, insulatd bin 
for holding an inventory of randomly-stacked, -uniformly- 
sized, individual, frozen or refrigerated portions of a 
food product, e.g.,/ hamburgers, hot dogs, or other 
25 sandwiches or prepackaged soups, e.g., chili, etc. 
Loading access to hooper means 10 is by way of a loading 
aperture 12 at the front of the machine and behind the 
machine's front panefl. Evaporator means 14 located, at 
the top of the bin provide the desirable cooling effect 
3 Q to maintain the iinventory of food portions at the 
desired temperature-, preferably in a range from about 
between O'F and 40j'F. The exemplary embodiment illu- 
strated has a generally cubic shape at the top and the 
dimensions of abouti 36" by 27" by 16" high, and with the 
35 transition sectiori (discussed below), is capable J of 
holding an inventory of about 200-220 prepackaged 



prepackage^^amburgers oj£ conventionl^Jsize in random 
order. The bin of hfopper means 10 is preferably 
fabricated from food-grafle stainless steel and insulated 
by use of blown-in-placd polyurethane foam insulation. 
5 Dispenser means 20 of the present invention, and 

their operation, are best illustrated in Figs. 6-11. 
Dispenser means 20 includes a lower transition section 
22 in hopper means 10/ configured in the shape of an 
inverted frusto-pyramidal or f rusto-conical chamber 
ig having a flat bottom 26 with a semicircular opening 24 
comprising 3/4ths of /a circle closed by a quadrant- 
shaped closure 25* /The flat bottom and- semicircular 
opening 24 define an inwardly-flanged lip^abdut opening 
24. It is preferable that the opening 24 have a 
15 diameter of at least about twice that of the largest 
dimension of one off the portions of the food to be 
dispensed, 

A funnel-shaped/, upright conical member 28 having a 
largest diameter about equal to that of opening 24 is 
20 supported by cross/ bar 29 generally centered within 
transition region 22 and above and spaced apart from 
opening 24. Conical member 28 may be fabricated from a 
variety of materials, and both plastic and stainless 
steel have been used successfully. The purpose of 
25 conical member 28 lis to act in conjunction with gravity 
and the shape of transition region 22 to distribute and 
channel food portions into the area of opening 24. 
Accordingly, the I size of conical member 28 and its 
spacing from transition walls 22 and opening 24 will 
30 depend upon the largest dimension of an individual food 
portion, and preferably will be spaced normally from 
transition walli 22 at a distance smaller than a 
portion's largest dimension and greater than the 
portion's smallest dimension, and will be spaced from 
35 opening 24 by an amount at least slighly larger than a 
portion's largest dimension. 
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A cy^Jdrical pan 30 is positic^fci directly below 
opening 2«ld has a diameter coextelKve with that of 
opening 24 and is in / direct communication with it. 
Cylindrical pan 30 has af generally flat bottom 32 having 
5 a quadrant-shaped aperture defining a dispenser opening 
34 therethrough in vertical alignment with quadrant- 
shaped closure 25 and /a depth slightly larger than the 
largest dimension of ah individual food portion. It is 
preferable that cylindrical pan 30 be fabricated from a 

10 food-compatible alloy/ of stainless steel, both for 
cleanliness purposes and for insulation. 

Dispensing means 120 further comprises an elongated, 
vertical shaft 36 extending from a bushing in a spider 
38 mounted to the underside of conical member 28, down 

15 through opening 24, cylindrical pan 30, and floor 32 of 
cylindrical pan 30, | to be rotatably * retained at its 
lower end by a bushing 39. 

A quartet of elongated rollers 40 extend radially 
outward from shaft 36 in even distribution in a common 

20 plane normal to shaft 36 above opening 24. An outer 
portion of rollers I 40 is in rolling contact with an 
upper surface of fldnged lip 26 such that, when shaft 36 
rotates in the direction of the arrow indicated in Figs. 
10 and 11, rollers! 40 move with a rolling motion over 

25 semicircular opening 24. Rollers 40 serve to stir the 
distributed food portions accumulating near the mouth of 
opening 24 and to urge them toward it and are preferably 
constructed of a hard rubber material reinforced 
internally with an elongated steel sleeve to serve as a 

30 bearing. I 

A paddle wheel having four paddles 42 is mounted to 
shaft 3 6 below rollers 40 and has the paddles extending 
radially outward /from shaft 36 in axial alignment with 
rollers 40. Padfdles 42 each have a width and radial 

35 extent sufficient to sweep substantially all of a 
quartic volume dlfined within cylindrical pan 30 between 


! 


adjacent ^Tdles 42 into alignment with dispenser 
opening 34 upon successive 90' incremental rotations of 
shaft^.36. 

Means for selectively rotating shaft 3 6 through 
successive 90* incremental rotations when activated are 
illustrated in Figs, h and 8, and include an electric 
motor 44 driving shaft 36 by means of a belt-and-pulley 
arrangement 46. Dispenser motor 44 additionally drives 
means 48 for detecting successive 90* incremental 
10 rotations of shaft 3B and deactivating motor 44 at the 
end of each said incremental rotation. Detecting means 
48 includes a cam / wheel jrf having 3 a nose part 51 
operating in association with four evenly-distributed 
limit switches 52 operating to shut motor 44 off after a 
15 90* incremental rotktion of shaft 36. In the exemplary 
embodiment discussed herein, two such cam wheels 50 are 
provided operating* in parallel with motor 44 and 
control-and-monitoij means 110 as a form of redundancy in 
the event of a failure of one of the individual limits 
2Q switches 52. 

Dispenser meAns 20 further includes a mounting 
plate or bracket! 54 extending laterally through the 
upper mid-portion j of machine l. Mounted on the under- 
side thereof is al dispenser chute 56 adapted to catch a 
25 dispensed portion! of food from dispenser means opening 
34 and convey it to ovens means 60 below. Mounted 
within chute 56 kre means 58 for detecting whether or 
not a portion of I food has been dispensed from dispenser 
means 20 after aj 90° incremental rotation of shaft 36, 
30 and in the embodiment illustrated, comprises a switch 
for generating a/ signal to control and monitor means 110 
to reactivate dispenser means 20 for one or more 90° 
incremental rotations of shaft 36 until a dispensed food 
portion has be4n detected. Control and monitor means 
35 110 (discussed hereinafter) , includes means for counting 
the number of j successive 90* incremental rotations of 
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shaft 36 which a Lrtion of ^1 has not been 

dispensed and, after a predetermined number thereof, for 
making the electronic presumption that hopper means 10 
is empty or that dispenser means 20 is jammed and for 
5 signaling changer means /lOO (discussed hereinafter) to 
refund the patron's money. 

Oven means 60 and / its operation relative to the 
other components of machine 1 are illustrated best in 
Figs. 4-7 and 12-14. 
10 Generally, oven mekns 60 comprises an enclosure 62 

below dispenser means/ 20 which is shielded against 
passage of microwave /energy, means for receiving a 
portion of food dispensed from dispenser means 20 into 
shielded enclosure 62l means for radiating microwave 
energy into enclosure /62 for a predetermined length of 
time, and means for discharging the heated portion from 
enclosure 62 and out off machine 10 by gravity. 

In the exemplar^ preferred embodiment illustrated 
in the figures, oven /means 60 includes a conventional, 
domestic microwave ovjen 62. Brands of ovens which have 
been used successfully and which have shown good 
reliability in hard, /commercial use are a Litton* Model 
No. FS-7EVP (700 watts) , a Sharp* Model No. R-22BP 
(1000 watts-»Heavy Ddty Commercial"), and a Sanyo* Model 
25 No. -Commercial Sandwich" (700 watts.) These conven- 
tional ovens typically are rectangular in shape and 
include a front face 64 having an opening 66 coextensive 
in area with the oven's rectangular interior volume 67. 
Enclosure 62 is typically accessed by a hinged door 68 
30 which, when in a filly-closed position (see Fig. 5), 
provides a cooking land heating enclosure 62 completely 
shielded against riassage of microwave energy. This 
energy is typicallt provided by a klystron adapted to 
radiate into internal volume 67 through an aperture at 
35 the top of the internal volume 67. Cooking or heating 
times are timed /by a timer mechanism 70 which is 
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typically ^Rjgral of thefee domestic dl«hs. This timer 
may be internally modifi/ed to preset for the cooking 
time required for the particular product being vended, 
and for a typical hamburger portion, comprises 40-55 
seconds for the makes and models of ranges indicated 
above. However, if it ijs preferable to keep the oven as 
"stock" as possible, thj timing of the cooking cycle may 
be established by meant for mechanically setting timer 
70, such as the solenoid-actuated tapping bar mechanism 
72 illustrated in the figures. In this case, the amount 
of time programmed foil cooking may be "preset" for the 
particular kind of food being cooked or heated by 
adjustment of the vertical position of tapping bar 
mechanism 72 relativi to timer 70. In the exemplary 
preferred embodiment /illustrated, a switch 73 is set to 
detect the amount of time being programmed into the oven 
by tapping bar mechanism 72 and report that amount to 
control and monitor I means 110. Additionally, in the 
embodiment illustrated herein, control and monitor means 
110 includes a secbnd, electronic timer operated in 
parallel with oven timer 70 as a form of redundancy. 

When a conventi anal oven of the type illustrated in 
Figs. 4 and 5 is utilized within machine 1, some means 
are required for opining door 68 to receive the portion 
of food for heatirg or cooking or to discharge the 
heated portion from the oven, and some means are 
required to close door 68 during the heating portion of 

ie 


the cycle. In th 
opening and closing 


embodiment illustrated, means for 
door 68 comprise a pneumatic, 


hinged-solenoid-and-bracket arrangement 76 as illustra- 
ted, and, if the sven includes a safety latch of the 
type typically provided with a conventional oven, may 
also include an electromagnetic-solenoid-actuated 
unlatcher 77 operating in series therewith. 

In addition t|o providing means 76 for opening and 
closing oven door Jss and for setting timer mechanism 70, 
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some means be provided for orien^^ oven means 60 
in order to receive a pottion of food to be heated and 
to discharge the portion/ after heating. The means for 
accomplishing this in /the exemplary embodiment are 
illustrated best in Figs'. 12-14. In order to receive a 
portion of food for coiking, or to discharge it after 
cooking, enclosure 62 J is rotably-journaled about a 
horizontal axis by a pair of shaft-and-bearing assem- 
blies 80 for rotation between an upward-facing position 
directly below dispenskr means opening 34, a horizon- 
tally-facing position for cooking or heating, and a 
downward-facing position for product discharge, and is 
driven through those positions by means of a reversible 
electric motor 82, which drives enclosure 62 through a 
belt-and-pulley systei 83. As in the case of the 
dispenser drive means |44 and 46, the drive mechanism of 
oven means 60 includes a circular cam 84 with a nose 
part operating in association with a trio of limit 
switches 85 which sisrve to deactivate motor 82 when 
enclosure 62 is rotated to the correct position of 
orientation, and, as /in the case of the dispenser drive, 
cam wheels 84 and limit switches 85 are provided in 
parallel pairs for redundancy purposes. 

In order to discharge the portion of heated food 
from machine 1, means are provided for catching and 

portion from enclosure 62 when it 
cing, door-open attitude (see Figs. 


conveying the heated 
is in the downward-fe. 


12 and 13). In the embodiment illustrated, these 
comprise a chute 86 located below oven means 60 which 
has an expanded throat which both tapers inwardly and 
inclines downward towards opening 4 in the front of 
machine l. Means are provided within chute 86 for 
verifying that the leated food portion has, in fact, 
been discharged from oven means 60 and out of the end of 
chute 86,^-and comprise a simple detector switch 88 
locatedThear/ the mouth of chute 86 reporting to control 
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and monito ansl 110. 

In order to teceive currency into machine 1 and to 
authenticate and itore it automatically, a conventional 
dollar bill change): 100 is incorporated, except modified 
as hereinafter described. In the exemplary embodiment 
illustrated, changdr means 100 comprises the receiver 
mechanism from a conventional bill changer mechanism, 
which includes roeank for pulling a bill inserted into 
the changer into k scanning position, comparing it 
electro-optically with an exemplar having a 
predetermined authenticity and amount, and, in the event 
the bill is not authentic, or of an incorrect amount, 

machine. In the event the bill is 


rejecting it from the 


authentic, in its usual operation, the mechanism will 


then cause the coin 
amount of change i|n 


making change, the mec 
means no to initiate 


changer to eject the appropriate 
coin for the bill inserted. 


However, in the embodiment illustrated, the mechanism is 

en a genuine bill of the appropri- 
ate amount is inserted within the machine, instead of 


:fianism signals control and monitor 
preparation of the 
food portion. Accordingly, in the embodiment illustra- 
ted, changer means lod does not serve to make change, 
except in the cases whlre control and monitor means no 
have been advised that feopper means 10 is empty, or that 
a jam in the preparation cycle has occurred, in which 
case it signals the. balance of modified changer means 
100 to refund the patrorl's dollar deposit in an equiva- 
lent amount of change. I Thus, it is anticipated that 
machine 10 will be primarily confined to sales of food 
portions having a price! equal to $1, or low integer 
increments thereof. This results in a considerable 
simplification of the cbrrency-receivingand-refunding 
mechanisms required for th\e machine, as no coin authen- 
tication or counting apparatus is required. 

Control and monitor m^ans 110 essentially comprise 
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the logic ^Poultry necessary to iniWBte. and monitor 
the food preparation cycle/, including circuitry to re- 
ceive a signal from changer means 100 that a predeter- 
mined amount of authenticated money has been inserted 
into machine l, to open /oven door 68 and rotate enclo- 
sure 62 into the upward- facing position, to activate 
dispenser means 20 to dispense a single portion into 
oven means 60, to vefrify that a portion has been 
dispensed therefrom, t/o rotate oven means 60 to a 
horizontally-facing position and close door 68, to 
initiate the heating /or cooking cycle, and upon its 
completion, to open oJen door 68 and rotate oven means 
60 to the downwardfafcing condition to discharge the 
heated portion from oien means 60 and out of machine 1 
by gravity, and to virify that the heated portion has 
actually been discharged. 

It is to be notied that monitor and control means 
includes means for verifying performance of each of the 


steps of the prepara 
properly opened or c 
into the appropriate 
has actually dispens 
have been energized 
length of time, an 


2 5 actually been dispensed from machine l. m the event 


any of the foregoing 


tion cycle, i.e., that door 68 is 
:.osed, that enclosure 62 is rotated 
position, that dispenser means 20 
ed a portion, that oven means 60 
for cooking for the predetermined 
that a heated food portion has 


has not occurred, and in the proper 


sequence, control arid monitor means 110 are appropri- 
ately signaled by the relevant detector, and changer 
means 100 are signaled to refund the patron's deposit in 
coin and to illuminate an "empty" indicator on the front 
panel of machine l» 

The balance of 
supporting apparatus 
including a compress 
124, and* a condenser 
maintaining the 


machine l comprises conventional 
including refrigeration means 120, 
or 122, refrigerant storage vessels 
125, all of which are dedicated to 
ir^ventory of food portions within 
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nser ftWns 10 in a /refrigerated^: frozen condi- 
Additional support equipment includes an air 
compressor 126, as well as compressed-air storage 
vessels and filtration* systems (not illustrated.) 
5 Skilled practitioners /will readily recognize the 
preferability of a cojnpressed air system for door 
actuation utilized in ttte instant invention over that of 
a hydraulic system incorporating typical hydraulic 
working fluids, in light of the proximity of the system 
10 to food preparation an<& the potential for contamination. 

The foregoing system, as described, is adequate for 
servicing one or two /single locations. However, it is 
contemplated that thi machine of the present invention 
will le^nd itself well to being tended in large numbers 
15 by only a single individual. in order to reduce the 
level of required maintenance intervals, it is intended 
that machine 1 will be augmented with a computerized 
phone-in system, on4 version of which is sold under the 
trade name "SmartWendor" . This module comprises 
2Q essentially a digital microprocessor specifically 
adapted to monitor and record system status on a 
continuous basis, / and if properly connected with an 
existing telephone/ line, to "call home" in the event of 
a system malfunction. Additionally, using conventional 
25 telephonic interrogation equipment, a machine tender may 
obtain machine status, including remaining inventory, 
number of sales since last report, bin temperature, etc. 
from a remote location, such that the machine need not 
be visited on k daily basis unless maintenance is 
3 q actually required. By use of this module in conjunction 
with the machinte of the present invention, a single 
tender may effic/iently manage a large number of machines 
over widespread /locations. 

Skilled practitioners will readily recognize that 
35 other modifications in material, apparatus, construc- 
tion, and assembly are possible in connection with the 
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machine discussed and illustrated herein should be taken 
as exemplary in nature only, and the scope and spirit of 
the instant invertion is to be limited only by the 
claims appended hereto. 
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